Objective: To explore the association between disability and sick leave due to lumbopelvic pain in pregnant women in 3 cohorts in Sweden and Norway and to explore possible factors of importance to sick leave. A further aim was to compare the prevalence of sick leave due to lumbopelvic pain. Design/subjects: Pregnant women (n = 898) from two cohorts in Sweden and one in Norway answered to questionnaires in gestational weeks 10-24; two of the cohorts additionally in weeks 28-38. Methods: Logistic regression models were performed with sick leave due to lumbopelvic pain as dependent factor. Disability, pain, age, parity, cohort, civilian status, and occupational classification were independents factors. Results: In gestational weeks 10-24 the regression model included 895 cases; 38 on sick leave due to lumbopelvic pain. Disability, pain and cohort affiliation were associated with sick leave. In weeks 28-38, disability, pain and occupation classification were the significant factors. The prevalence of lumbopelvic pain was higher in Norway than in Sweden (65%, vs 58% and 44%; p < 0.001). Conclusion: Disability, pain intensity and occupation were associated to sick leave due to lumbopelvic pain. Yet, there were significant variations between associated factors among the cohorts, suggesting that other factors than workability and the social security system are also of importance.
IntRoductIon
Low back pain and pelvic girdle pain (PGP), commonly referred to as lumbopelvic pain (LPP) is reported by more than 50% of pregnant women (1) . this is higher than the 26% of women in the general population of the same age (2) . the pregnant women with LPP report difficulties with most daily weight bearing activities. decreased endurance capacity during walking, sitting and standing are common (3) . However, large variations in severity of LPP are seen (4) (5) (6) .
today it is common for women to work during pregnancy. LPP can affect women's work ability resulting in the necessity for sick leave. Besides the personal distress, LPP has therefore great economical consequences for both the individual and the society. the estimated sick leave costs for pregnancy-related LPP in Sweden was in 2003 reported to be approximately 24.6 million Euros and on the rise (7) .
Ideally, sick leave should be based on the person's workability. However, the rate of sick leave has been shown to correlate with the social benefit system in a country, i.e. the better the benefits the more sick leave (8) . LPP was the most common cause for sick leave among pregnant women in a previous study comparing Sweden and norway (9) . Furthermore, the rate of sick leave in general during pregnancy was twice as high in Sweden, while the benefits in Sweden were more generous than in norway. When the previous comparison was made, the social benefits in Sweden included pregnancy benefits while the latter was not offered for PGP in norway (9) . However, this has now changed. Social benefits in pregnancy seem thus now to be similar in the two countries.
the prognosis is good for the majority of women with LPP in pregnancy. However, women that do not recover in the first weeks after delivery, have higher risk for persistent pain (10) . As many as every 5 th woman are reported to have persistent LPP 2-3 years after pregnancy (11) with difficulties in returning to work (9, 12, 13) . Among women with LPP requiring sick leave in pregnancy, the majority reported to have had LPP during a subsequent pregnancy (92%) and also while not pregnant (85%) (14) . the women also had higher frequency of sick leave periods after pregnancy. Pregnancy can be seen as a risk for persistent LPP and might increase the need for sick leave due to LPP for many years.
Although one third of the pregnant women report LPP as a severe problem that interferes with activities of daily life and ASSocIAtIon BEtWEEn LuMBoPELvIc PAIn, dISABILIty And SIck LEAvE duRInG PREGnAncy -A coMPARISon oF tHREE ScAndInAvIAn coHoRtS influences their ability to work (9, 15) , it has been questioned whether LPP in pregnancy should be looked upon as a normal consequence that the women must endure (16) or a reason for sick leave during pregnancy. norwegian women are granted paid sick leave if they develop problems ''above normal'' in pregnancy. this raises questions about what can be labelled as ''normal complaints'' when it comes to LPP. Back related functional disability and its association to workability should be evaluated when sick leave is considered. Sweden and norway are neighbouring countries, comparable in many socio-economical aspects. Since there have been changes over time in the social security system and based on the ongoing debate on prescribing sick leave during pregnancy in both countries, it is interesting to study if there is an association between country and sick leave due to LPP.
Aim the aim of this study was to explore the association between disability and sick leave due to LPP in pregnant women in 3 cohorts in Sweden and norway and to explore possible factors of importance to sick leave. A further aim was to compare the prevalence of sick leave due to LPP.
MEtHodS

Study design
the study is cross-sectional and includes participants from two Swedish (Sweden East and Sweden West) and one norwegian cohort of pregnant women. the data presented is collected at two different times during pregnancy, once between gestational weeks 10 to 24, mean 17 weeks (standard deviation; Sd 3) and a second time between 28 to 38 gestational weeks, mean 33 weeks (Sd 2). the Swedish and norwegian public health systems serve nearly 100% of the country's pregnant women, providing regular free check-ups at the maternity care units (Mcus) during pregnancy and puerperium.
Subjects the cohort in western Sweden comprised all pregnant women consecutively registered at two Mcus in a community of 26,000 people between August 2001 and September 2003. Swedish-speaking women who were expected to have a normal pregnancy were recruited. Participants received written and oral information about the study from their midwives before giving oral consent. Women were excluded if they had a locomotor system disease; verified diagnosis of spinal problems in the previous 2 months; or a history of fracture, neoplasm, or spinal, pelvic, or femur surgery. All women responded to a questionnaire in gestational week 12 to 18. the Regional Research Ethics committee approved the study in western Sweden (dnr Ö 414-00).
the cohort in eastern Sweden comprised of pregnant women recruited from 5 
Social security benefits
A national sickness insurance program covers every Swedish resident over 16 years of age with a regular income. The first 7 days of sickness may be self-certified but thereafter, a certificate by a physician is required. The woman's employer financially covers the first 14 days of the sick-leave period. Pregnancy benefit can be given 60 days before delivery to a woman with a physically heavy work at the end of pregnancy. Throughout pregnancy there is also pregnancy benefit for women with dangerous work with risk for the pregnancy but not the last 10 days before estimated birth.
the norwegian national sickness insurance program covers every norwegian resident. Sick leave for more than 3 days usually requires a doctor's certificate. The first 16 days of the sick leave period are financially covered by the woman's employer, but in pregnancy the employer can apply and get these costs refunded by the national health insurance system. Pregnancy benefit can be given during pregnancy to secure the women with work situations that might be of risk for the foetus (physical demanding job, distress) even though the woman is healthy, if no adjustment in work situation is possible.
Assessment
Participants completed questionnaires in gestational weeks 10 to 24. the questionnaires included questions about age, body mass index (BMI), civilian status (single/cohabitant), gestational week, employment (fulltime/part time), number of previous pregnancies, LPP, LPP in previous pregnancy, LPP before first pregnancy, and sick leave (yes/no). Pain intensity was estimated on a visual analogue pain scale (100 mm vAS; 0 indicating no pain and 100 worst imaginable). Mean pain intensity in Sweden was evaluated at the time of filling in the questionnaire, whereas in norway the mean pain intensity was calculated from worst pain intensity in the morning and in the evening. Evaluation of disability was done with disability rating index (dRI) in Sweden East and in norway, and by the oswestry disability Index (odI) in Sweden West. Based on data from a previous study where women (n = 80) 3 months postpartum (17) had responded to both dRI and ODI, (correlation coefficient R = 0.9) we created a formula from a regression analysis (disability: odI = 2.5 + 0.84 × dRI) to recount all disability measures into comparable units.
one, 8, and 11 women were without work in Sweden West, Sweden East and in norway, respectively. Work data were missing on 2 women from Sweden East.
occupation was asked for in the questionnaire in Sweden East and in Norway and classified into sedentary or non-sedentary according to the Swedish Standard Classification of Occupations 1996 (SSYK96) (18) , an adaptation of the International Standard Classification of Occupations (ISco-88) published in Geneva in 1990 by the International Labor Office.
Participants from Sweden East and Norway filled in a second questionnaire (variables as above) in gestational weeks 28 to 38 (Sweden East gestational weeks 31 to 38, and norway 28 to 36).
Statistics
Statistical analyses were performed using the SPSS program, 19.0 (SPSS Inc., chicago, IL). the Mann-Whitney U test was used for two-group comparisons and the kruskal-Wallis test was used for multigroup comparisons of data on ordinal and scale level. For nominal data, the χ 2 test was performed; Fischer's exact test as appropriate. the data of sick leave and pregnancy benefit due to LPP (in Sweden East) collected in gestational weeks 28 to 38 was pooled into sick leave.
Backward stepwise logistic regression analysis was performed with sick leave due to LPP as a dependent variable. the initial choice of independent variables (measured in gestational weeks 10-24) was based on our questions regarding the association between disability and sick leave due to LPP and factors that could influence this association. univariate analyses were carried out to compute crude estimates for independent variables (disability, pain intensity, age, parity, gestational weeks, civilian status, occupational classification and cohort affiliation). The significant independent variables were entered into a backward stepwise logistic regression analysis. the final multivariable models included significant variables. Statistical significance was set at p < 0.05.
RESuLtS
the study comprised of 898 women. From western Sweden, out of 457 eligible women 87 were excluded and 62 did not give consent; leaving 308 women answering a questionnaire (table  I) . From eastern Sweden, out of 498 eligible women 28 did not give consent. out of the 470 women receiving questionnaires 311 women answered and returned the questionnaires (table  I) and 272 women answered the second questionnaire (in mean gestational weeks 35). the women who did not answer the second questionnaire reported significantly higher disability in the first questionnaire (median 22.0 vs 14.6, p = 0.03). out of 385 eligible women in norway, 59 did not give consent. Out of the 326 women, 279 had answered first questionnaire when being between gestational weeks 10 and 24 (table I). All 279 women answered the second questionnaire (in mean gestational weeks 30).
At baseline there were some significant differences between the cohorts (table I) . the Sweden West women were younger with higher BMI, had given birth to more children and worked full time to a lower degree. the women from the Swedish East cohort answered both questionnaires when being in a later gestational week.
Gestational weeks 10 to 24
the logistic regression model included 895 cases out of which 38 were on sick leave due to LPP. the 3 factors that were significantly associated with sick leave due to LPP were disability, pain intensity and cohort affiliation (Table II) . These variables accounted for 39% of the variance (nagelkerke rsquare 0.394). An interpretation is for example that a woman with a 10 unit increase in disability will have an odds of 2.52 to be on sick leave. Likewise, an increase in pain intensity of 10 mm will have an odds of 1.24 to be on sick leave. We also re-entered gestational week into the final model, first together with cohort and afterwards without cohort in the model. neither 
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changed the results, and gestational week were not associated to sick leave in the model. Hence, independent factors not significantly associated with sick leave due to LPP were age, parity, gestational weeks, and civilian status. the prevalence of self-reported LPP differed between the 3 cohorts (p < 0.001) (table I) as well as between countries (65% vs 44-58% in norway and Sweden, respectively p < 0.001). the prevalence of self-reported sick leave due to LPP was similar (5%-11%; p = 0.135) (table I). there was no difference between countries (p = 0.48).
Women on sick leave due to LPP in gestational weeks 10-24 reported higher disability (median 34, 38 and 55 for Sweden West, norway, Sweden East, respectively) than the women not on sick leave (median 14, 18 and 24, respectively) p < 0.001 (Fig. 1) . Disability levels differed significantly between cohorts both in women without and with sick leave due to LPP (p ≤ 0.002).
Gestational weeks 28 to 38
the logistic regression model in gestational weeks 28-38 included 539 cases out of which 146 were on sick leave due to LPP (Table III) . The three factors that were significantly associated with sick leave due to LPP were occupational classification, disability, and pain intensity and accounted for 46% (nagelkerke R 2 0.462) of the variance in sick leave due to LPP. In addition, we re-entered both cohort affiliation and gestation week in the final model, however none of the variables changed the result. Independent factors not significantly associated with sick leave due to LPP in gestational weeks 28-38 were age, parity, gestational weeks, civilian status, and cohort affiliation.
In gestational weeks 28 to 38 of pregnancy, more of the norwegian women reported LPP than the Swedish women (81% and 63% respectively, p < 0.001) (table I). the proportion of norwegian and Swedish women receiving sick leave due to LPP differed somewhat (p = 0.048) (table I). Women on sick leave due to LPP reported a higher disability level than women not on sick leave (p < 0.001). Swedish women were more disabled than their norwegian counterpart (p ≤ 0.005) ( Table I) . dIScuSSIon the main results of this study were that disability and pain intensity were associated to sick leave due to LPP both in gestational weeks 10-24 and 28-38. In addition, cohort affiliation in early pregnancy and occupational classification in later pregnancy contributed to the explanation of variance in sick leave due to LPP. the person's work ability in relation to their job demands should be the basis for sick leave hence self-reported disability is a factor of importance when sick leave is considered. Women on sick leave due to LPP reported higher disability than the women not on sick leave supporting the adequacy of sick leave. the odds for being on sick leave due to LPP in Sweden West were 10 times higher than in Sweden East despite the fact that the Sweden East women reported the highest disability level. This suggests that factors other than disability level influence the decision to sick leave within the same country.
Occupational classification may be a factor to consider when judging workability and need of sick leave. Reported occupational factors decreasing workability in pregnant women with LPP are twisting or bending many times per hour (19) , uncomfortable posture (20) , and strenuous work (1). one difficulty using occupational classification is that the same occupation may vary regarding these and other factors and thereby the self-reported disability in relation to job demands may be a better choice.
the sick leave due to LPP ranged between 5 and 11% of women with reported LPP. the greatest difference in sick leave rate was seen between the two Swedish cohorts, suggesting that the social security system is not the most important factor. cultural differences between public health workers in different areas of the same country could also influence the results.
the similar rate of sick leave in Sweden and norway in the present study is in contrast to the comparison made 25 years ago where the Swedish sick leave rate was double the norwegian (9) . the difference might be explained by methodological differences or also by changes in the social security system concerning pregnancy in both countries over twenty years.
the prevalence of LPP was highest in late pregnancy which was also to be expected (10) . the prevalence of LPP was higher in norway than in the two Swedish cohorts, early as well as later in pregnancy. However, the prevalence was within the previously reported range from all over the world (1, 3) although the prevalence in late pregnancy in norway was among the highest reported (80%). this might be interpreted as a lower threshold to report LPP although it did not result in sick leave.
the frequency of self-reported sick leave due to LPP in gestational weeks 28-38, was similar in the two countries despite the differences in prevalence of LPP. this could be explained by the generally higher disability reported by the Swedish East women.
due to the restricted attitude toward sick leave in general in Sweden lately, there seem to be an overall reported decrease in sick leave. In 1986 when the previous comparison was made, PGP was not accepted for sick-leave during pregnancy in norway. this was changed in 1992, and might contribute to the different results. Further comparison with previous studies is difficult since they are longitudinal and report sick leave during the total pregnancy period (21) (22) (23) (24) (25) . Sick leave is said to be influenced by the degree of employment outside the home (9) . this was similar in the countries in the present study. In 1986 however, more Swedish than norwegian women were employed outside the home (9) . on the other hand, more norwegian women worked full-time in both studies suggesting that full time work does not explain sick leave due to LPP. the proportion of women on sick leave due to LPP in pregnancy is the double of that among all women on sick leave in Sweden (26) . Since back pain has been reported to be the most common cause for sick leave during pregnancy both in studies (9, 21) and the Swedish national register (7), intervention directed towards LPP during pregnancy is warranted. Since our results suggest that also other factors than disability are associated to sick leave, further studies need to focus on factors important for work ability in pregnant women.
Method discussion
the strength of the present study is the low drop-out rates and thereby good generalizability. Further strength is that cohorts of pregnant women are studied and not only women who seek health care, although 898 women can be seen as a low number from an epidemiological perspective.
the exclusion criteria of women with locomotor system or spinal problems (10) in Sweden West, were not utilised in the two other cohorts. However, in the norwegian cohort, only 4 of the included women reported to have rheumatoid arthritis (3) and pelvospondylitis (1). We do not believe that this small numbers have importantly influenced our result.
the present study is based on self-reported data from questionnaires. Self-reported sick leave data has shown to be valid compared to data registered by the insurance office (27) (28) (29) except for duration of sick leave (29) . the question of sick leave for pregnancy-related LPP is of high interest at present both in Sweden and norway. We therefore believed that the advantages of having comparable data from 3 cohorts from the two countries exceeded the limitations of the study. Presently in Sweden, the employer pays the first two weeks of sick leave. Sweden East data is collected about 4 years later than data from Sweden West. the only change in the Swedish social security system during the study period was that from mid 2003 to end 2004, the employer paid the first 3 weeks of sick leave. The periods of comparison in Sweden (gestational weeks 12-21 and 31-38) and norway (gestational weeks 10-24 and 28-36) are similar. Since there is evidence to support that the debut of symptoms is between gestational week 12 and 24 (30) , the first comparison should be representative for LPP in pregnancy. the women in Sweden East were in mean in a later gestational week at baseline than the two other cohorts. However, conducting analyses with and without the cohort affiliation did not change either the results or the final regression models. Furthermore, gestational week was not associated with sick leave due to LPP in either of the regression models.
Reported mean pain intensity from Sweden is somewhat different from the calculated mean pain intensity from morning and evening assessments in norway. the women with pregnancy-related LPP often report higher pain intensity in the evenings as a consequence of physical activity during the day. It is likely that when women report mean pain intensity during a day, they estimate a mean of the morning and the evening pain. thus we do not believe the difference in methods make an important influence on our results.
the different disability measurements used in the 3 cohorts were recalculated using a formula created by data from a study where the highly correlated (R 0.9) odI and dRI were used. We also performed an analysis of the regression model in early pregnancy based on dRI (without the Sweden West cohort) and this resulted in the same model. Hence, we evaluated the recalculation formula and the model to be appropriate. It is common in the sick leave debate to focus on proportion of sick leave in populations. However, we believe that the disability associated with the condition is also important to evaluate and therefore the possibility to study disability outweighs the limitation of having different measures.
The factor occupation classification is based on a predefined classification of work being sedentary or non-sedentary (18) . It is important though to consider that a work position within the same occupation may differ regarding physical and mental demands and thereby workability. The classification into sedentary/non-sedentary can thus be somewhat uncertain and this should be consider when interpret the result from the regression model in gestational weeks 28-38. the baseline differences in age, parities and BMI among cohorts at inclusion are small and thereby probably of little clinical importance. A possible interpretation of the differences could be that the higher parity in Sweden is associated with higher BMI and less fulltime work. the fact that the Swedish women had higher parity than the norwegian women should rather imply higher prevalence of LPP (31) .
